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Abstract 



PROBLEM TO BE SOLVED: To prepare a coated paper for printing, imparted with 
strength, improved in chemical yield, excellent in gloss and having good blister 
resistance;? 

SOLUTION: Salts of CMC and/or CEC which is a cellulose derivative are added to a 
pulp slurry as paper strengthening agents, and subsequently a mineral acid is added to 
the slurry to adjust the pH to 2-6. The CMC and/or CEC is converted into acid form to 
deposit on the surface of fibers, and subsequently paper is formed and dried. The 
addition ratio of the salts of the CMC and/or CEC is 0.01 -5.0wt.% based on the 
absolute dry weight of the pulp fibers. After the adjustment of pH of the pulp fiber slurry 
to 2-6, a paper-making chemical and optionally a loading material are added and paper 
is formed at pH5-9. When the degree of substitution of the salts of CMC and/or CEC is 
0.3-0.6, the pH of the slurry of the pulp fibers is adjusted to 3.5-5.5. 
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TffMfiiLfc. fc*J* ^v^?!)-wt»«4pHtt 
4. STfeofco 
[0 0 6 2] HJS^J 9 
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(10) 
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h*fl«IU fH^WLTMLto 4*5, ^ 

y — <z>*n»w<cpHtt4. 5-c*ofc. 

[0 0 6 3] 1 0 

HJB» 1 %<D«»tt£# 1 4 0 0 c p s , jtJftftjftS 0 . 
4WCMC^)t h y (PX01, »— XaMSBStt 

fflbfco 4*5, /^^7y-^i^pH(j:4. 5 
[ 0 0 6 4 ] -JttMW 5 

V 6 5 5 , 3RilKt»I»tt«) Sr^A^SStc:** U 0 . 
WlfflLT 3-0#IB«#L*:t>©*«»fc LTfflV\ 
fe 0 4*5, /<^7»-©*»ft4pHtt4. 5Tfc 
[0 0 6 5] it6E#J 6 

mm^ittm wa*-?* 7 y.— 1 % 

oS««Wl 6 0 0 cps, tftMSO. 6 CD CMC 
<D+hy$*m : -fen 4^4 H, ®-X^M^ 

0. 2%**dl, +»a-frufca, se>tcatii/OK* 

L5t e 4*5\ /^^7-!)-0*»ft4pH«:4. 5T 

[0 0 6 6] ttftftl 7 

■ 6©CEC&ffiV>fc;i££Jl*HU tbifi!0!I6 



7£ 



*Hft4pHli4.' 5T*>ofco 
[0 0 6 7] Jt&ffl 8 

1 %w«»tta^ 1 4 0 0 c p s , g^S* 5 0 . 
4WCMCW h y £AJS (PX0 1 X»«!jBtt 

*L^ 0 4*5, ^^7!)-©*»ft4pHli4. 5 

[0 0 6 8] tb$SE#J 9 

OgffittS^1 6 0 0 cps, 1MA S 0. 6COCMC 
0^hy^i.S (Bfp«:tn^4H, ^-xHSJIS 
tt«)- «r»S* s 1 i tT^lttSL 

0. 2%aaniu. * y — 7^ • ^e— ^— (cT4 5 0 r p 

m<Oit«-e»»L*AS6, pHiS3 i 45 
K$r^DL7t 0 r^**3 0»BBft#SrWtfc«, 5% 

-(DpH&4. 5JCHaEL/tt<Z)«rl|ft»i: LTf»^- 

20 [0 0 6 9] 

[00 7 0] #%#J 2 

7y-©**ftftpH(44. ^Jfe0»J8 — l 

30 0, XtMfc«« 5 9 * *V#*«l'-2-C»6iXfctt 
*Sr*2Kl*-*\ 
[00 7 1] 
[^2] 







k m 


kg* cm/inch* 


SS&018 


CMC-0. 2 


3. 64 


i . 7 8 


*tt«9 


CEC-0. 2 


a. 20 


1.45 


^Jfefil 1 0 


CMC - 0. 2 


4. 2 8 


2. 5 0 




PAM-0. 2 


2.6 2 


1.03 


itt£0!6 


CMC - 0. 2 


2 . 6 9 


0.9 8 




CEC-0. 2 


2. 4 6 


0.9 3 


It ttffll8 


CMC-0. 2 


2. 6 6 


1 . 10 


ttttei9 


CMC-0. 2 


2. 6 0 


0. 9 1 






2. 88 


1. 10 


0*W2 




2.3 5 


0. 8 9 



[0072] nasey 1 1 

7^f7 tr-^-T5*SSr 5 5 0ml CSF 
/^5 5g, Ht<%*JH80mlCSF 
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4 5 g&t/*4. 9 y y hyW»b4-5 2%»ftO^/^ 
«JI^7y-l^ l«»l^BK»Wl 40 0 cp 
s,«SU£#0. 4C0CMCC0^-h y (PXO 
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|:T4 5 0 r pmOiiST*}S#L^^^ v i 

X/<-fyE, 3SWiKb#x»tt«)- o-. 2%. T-*>-tt 
#y y/vr'5 'KRttAitsasi ffiD B p*:^^Fo 

^1 9 4— 7, 3RJIKt;*X*tt») o. i-%aw8M^ 
i/K2. 0%*, WIEOlH#^»JnL, -pH«r4. 5t 
U Xfc l TAPPlWoAfi 

KfcSMEL-fc. *ftco*x*t ht-fXittJ I S 

P 8 12 2fc«»LTai£Lrt:. 
10 0 7 3] Jt««l 0 



20 



-y->fX#J (jfij&gi : W^>f>E, «-JiKfc*x*tt 
M) 0. 2%. 7-t>tt*9 7^ !)^7; K^Wtt^ 

XttK) 0. l%3LXfmM><>h m (A 12 (S04) 3- 
18H20) 2. 0%&, roffl#K*»llU l#ffl« 
»*WtpHfe4; 5iLfc«, XttMl *ISJ«fcLT 

[0 0 7 4] Jtffem 1 

O. 5%, Jffi^ti&SlJO. 3%, SEIt^V K2. 0%fc 
IT, ^7y-oMpH^r4. 5 £ Lfcr fc«Jl*tt, 

fcJftfclttfcU fiKfcW«Lfc. -SMM»ll 1 &lttt«« 
10-11 -e#6Jxfctt*«r*3«c*-»-. 

[0 0 7 5] 

[^3] 

*20 





28*r£ 
CJcm) 


(kg • CB/lflCh*) 




1 1 


6.05 


3. 38 


38 


ifctftfi* 1 0 


5.38 


2. 60 


23 


Ittt* 1 1 


.5. 71 


2.88 
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[ 0 0 7 6 ] H*S#Jl 2 
**ffl^T#9 tT— ^— -C5**«r4 5 0m 1 CS F 

OOg £tK4. hy^f)^5 2%aS^ 

/^urwNt^^ y -k* H7## i i 4 o 

0 c p s , n&aaso. 4cocMcothy (p 
xok ju-xMHtttw 1 4: u 

^-HT4 5 0 r .pm^itt-eattUi^e), 1 %ME 
o*aE»Sr«*nt, ^W7Ttt»^9y-Op'H*r4*cH 

fc* LT * f - 1 yft«» (BSfi* : 

hF, t^gt;^^-faB) 0. 5%, T/w^v^ 

4:f^X/<>fyK9 0 3, 3RJIKb*XSMit») 0. 0 

5%, aR-y K • 3Ltr^oywt Ky ^»JB«rja»i-** 

fci&^ifSfc&l ($ip 0 p£ : WS 5 7 0, B^PMCttJR) 

o. 1%, iSiffl«^ttx«SRS*^^Ai o 

1 1 L, *tt*l) 0. 0 COlK#»^tK!HI 

u i ^mmw^m-fitm: (t^pHiis. 2) , mm 



50 J IS P 8 1 2 8Klip»LTHeU 

W^^&felliJ IS P 8 123i:iot. 
[0 0 7 7] ifctfiE^J 1 2 

COtf y *44t**JPL*v*r i:W^t±, 3Stt«7£ 

<7>fiJ&pHI*8. 2tfco^ c 
[0 0 7 8] JfctSEfi 13 

40 Xttfli 2 -eiv^teo t B u^/u^Wl^ 9 !) -ic'cm 
/^fifit-^LT^^-^^bx^^^o. 7%, -tvw* 

/Hr ^ t - 4: 5 *ttt»UH X*J £ 
0. 15%, #!l7 5K-a^o;Ut KyyWBt* 
#£^£J!a;*if&#J£0. 2%, «Hfc*yu$/*A*rl 0 

%, aaS'OKfto. 2%, §stjKffl#eoifi)±»j«ro. 

0 3%iU^i:Wll HJKffill 2tP1«(c:LT^» 

^ii^7y-^i»pHH8. 2-Cfoofco Xltffl 
50 2St/H:K^Jl 2 — 1 3"C#b^ie*^^4tC^L 



[0 0 7 9] 
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(12) 

* 

* 


[^4 ] 


I 
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(km) 


(*►) 


(96) 


9ttt 'J f > y s > 
(96) 


gftev 1 2 


3.84 


12 


86.6 


88. 5 


ttcte* i 2 


2.98 


3 


85.3 


58.0 


tttstm i 3 


8.52 


11 


85.8 


86.4 



«Rfi¥9 - 2 9 1 4 9 0 



[0 0 8 0] Hffi^Jl 3 

-fc^T^ysm^zfcS^S 0 0ml £/<£5J: 5lc 

i %"K>BJR«!;fl[*5 1 6 0 0 c p s , B&ga* 
0. 6(OCMC(OtMj : tP^4 

/^fistcstuo. 2%«amu atv^-ei 

»£i&anLTpH&3K:fggL*L 0 *rtf>&5%»£cD*r 

X^VVE, JKJIKb*tt«) 0. 7%*5J:IJ5«»^^K 
2%, *5j:W8l»& LT^/V^ 2 0 %S:l6ft>Av^ , lC* 

(#») mfB3R»S:fflV^T, y:/:7;*~^-S:*pr 
S»tt«ttt:T:i**l 3 0 0m/»T»8l, 

ftST^*^*^ (j8jp p o£ : FMT 

-9 0, 77^^y^ttK) 25%t*tyy (ffia 

4:7^/^8 8, C AD AMtfcffiD 7 5%^fc45i 

-&ft:9>y** (ffifng : SN3 0 7, ^Sy^thS!) 
*«SHtSfc91»^l 0%, BMb«*& (B5p p p£ : 

# U^y— (C^*>XiE2 0 0 k g/cm-Cii^tt, 
SflF*¥flHt^*l 1. 0 0 S\ Jf 1 1 2 0»^*7-fey 

(1) JSJffi^Jfe^ 



© : O : &» 

(2) *«»0!>aK%K 

J I S-P 8 1 4 2tcflS«LT«IJfcLfc. 

(3) »«»<6ens<*R 

R I fPMWRW (W«flFBf1±«) U 

(Graf-Gi, *B*-f V^fc^lSttfc 
Si) 0. 4 c c*JB^TMStt*ffilcfflBUU EP»£(0 

© : O : 

A : 

(4) mm&m 

TAPP I UM4 0 3t£ip»LTa!IJ£Lfc. 

(5) .»xy 

* 1 m 1 U M»tt*>X/w^HH*-ff«fli"5. 

[0 0 8 1] Hffiflll 4 

0. 0 2%t Lfc£WH**16« 1 3 fc|pJ«l£L-CW«*5 

[0 0 8 2] HiK#J 15 
tt»^»*K*5V*T. 1 %*«<Ott«3fl s 14 0 0 

cps, B&£2 5 0. 4WCMC£0t h JJ (PX 
0 1, S-X^Si|gthfi{) ^fflV>, CMCSftlftOpH 
^4i:LfcEJL^t±lljffi0>Jl SknWcLTaiiOaiVBi 
BiJffift»««r»JtU, a°p|rSrW«U^ 0 

[00 8 3] HJte^J 1 6 
50 '^-ftO&mm&ttll^ ^iS«rl0%, pH«r 
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(13) 



¥fffl¥9~2 9 1 4 9 0 
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8. OWBMSU ftv^^r->7>»«P?§ttSr*r"*-6l»ili 
«»U flJttMLfc. 

[oo 8 4] mmmi i 

»»o«j«^*5t^x, cMcrojaowo. 02%-efe 
5 r i £Ji^ttSMifi« 1 6 1 mmz. Lx&m,&xfmmm 

[0 0 8 5] JtVEftl 1 4 
1\ A>o/^^ ^ y —<D p HIES*: Lfci^r i £A*M* 

mmm i 3 1 i^aic: \*xmm&zxmmmmkte&9m 

[0 0 8 6] Jtttffl 1 5 

MBKSrMttU D 0 n S$rf¥«L^o 
[0 0 8 7] Jt&#J 1 6 

y^NRHL, WtttK) 0. 0 2%Sra^PbfceL = 
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HiftU o°ofCSrf¥<ELfc 0 
[0 0 8 8] Jt6fc#J 1 7 

[0 0 8 9] JtgE#J 1 8 

/0 ftRJKfrtti&U SIKrfMlliLfc. 
[00 9 0] Jtttftl 1 9 

^:^y^hnyi94-7, 3iEJIKfc*a») £ 0 . 

[00 9 1] 3 
Jttt« 14iB &t®3£&mmxtpj& 8 0 0m 

Bl««Jfflffc**««r«*« SK«:»flBVfc« **S« 1 3.-. 
1 7XOTt»Ml 4-1 9 2ifcV#%«3-C#bixfc«* 

[0 0 9 2] 
'1*5] 





** 




gift 














kg • CB 


mm 








@£ 


/Inch 8 




i 3 


© 


7 2 


© 


2. 3 5 


o 


S&fcfll 1 4 


© 


7 O 


O 


1 . 0 4 


o 


1 5 


© 


7 2 


© 


2.4 1 


© 


mmm i e 


© 


7 2 


© 


2. 0 6 


© 


1 7 




6 9 


o 


K 7 0 


© 


tttfctt 1 4 


® 


6 2 


A 


1 . 2 8 


X 


fctttfll 1 5 


© 


6 4 


A 


1.33 


X 


ttttttl 8 




6 6 


A 


1.3 1 


X 


ttttW 1 7 


A 


6 5 


O 


1. 4 1 


X 


tttttt 1 8 


© 


8 1 


A 


1 . 12 


O 


ftttft 1 9 


A 


6 2 


A 


1.52 


O 


#^^3 


© 


8 9 


O 


1.30 


A 



[0 0 9 3] »i*»fcWfej&»4*n<, *5BWtt, ^-ftv 
-7 tit««l -2) o CMCWXIiCEC 
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3-4) , CMC«aHI«WpH«IStt. *0(fi;^ 

*JS«7) . CMC^CECT'liCMCO*^ 
*KjR< (jttt«l-2ijttt«3--4) , ££>|CCM 
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tnMm6~7) % cMcas*p«^pHB«<>e*-c# 

H£0?CMCj&s*fcJfr* LVv 
[0 0 9 4] * 2 K*aSftlLfc»»*-eo*: 

tt"ett«fi.H*»K«-U*3*3J:* 1 -3 
^KsWRtoSix* rofc«)«^7!l-OpHtl4-5 
iftS. -*0>"Ptt* rtVMlT/u;*y#tt"T?B\ 
vKof6*D*tt*5*3tfiao. 5 *K ££>tcss 

45. «»^^>**or/u5 = ^A>r*^^ux«ti 
2) .-. fc«u ^tt»«*v^4T/w*y»»^ah&tt, 

rh,e>«)|B|-t»*Sr*#l*J:iS:TS-&Sfc«), «* 

ro»**t3tl»JJ:9«^fcab*«:^i" (*t6«T8 1 0 £ 
tt:tt«5) . *fc, iWr««-ciELfcfcW«K:, 
tCEC«t!3CMC^M^il< (Mfc«8i*16 
#J9) , CMC^t>«ifc*©ttV^^^*#0E^ 

^sb^&^-r «*M8*nifc«i6) . cmc 

Xtf/Xtt: CECWw p HlMSrfTfcftvMt'&fc 
tt, fc i KT^yv^ 9 y - o**(fli p H 

*s|«**-Cfc-DT J: 5 ftKv^»*f±»SLtt 

8--— 1 0 i: ttsttffil 6 — 8 ) o ^I--<^pH 
MKtt, *i»©tO»'Cfi l *>ftH-*t«, KfcA/ifSMMi 
3BaLftW(SMSfij8 i:Jt««9) 0 wttWu 
WttKTp-HiiaE*ffofc»'fr^tt, CMC&tf/Xf* 
C E C3&«>^/W7ll^*ffi^J*— 

L, atH^VK-C-pHBHESrtTofcW'&fctt, /nVu^c 
tt»#S*u6i0>0>* CMC^tZ/XfiCEC^y/U^ 

[0095J *3-cft, iitttMRtfefcss^-c. stAttA 

bffiv^;h/c^5$a;^3£8J (tfyr^y^rs: K) * 
'>* (^liSUO. 1%) Wfl-fSw ^(c<t 9, 



I 



(14) #i¥9-2 9 1 4 9 0 

2<5 

*»'>S*6Ci^-et5 (HJfe^Jl 2£Jfctt0Jl 2- 
13). 

[0 0 9 6] *4"Ctt, LTK«t*^>'^^AS* 
*0S*U ttl«)<f^^7 y-(^pH365 8«-ifit<C6 

(^Jfetfjl 2<k*t®0iJl 2-1 3) . 

^ftv^ u-c*5*K rcor £ bMW^Hte 

[00 9 7] *fc*5*»&01fej&»ft* *&W<nfi 

iD*3&s#v^36«a*tt3B< (3SJfc#J 1 3 <t 1 4) \ X<& 
5). *b«c^f/7>-»<»fStt«r*r6lil*T«iaLft: 

6,17),, CMCWlDl^^i^ <it«2#J 14), 

CEM15) , 36Rtt, ^y**-H4*fc*»Sftt>^i: 

50 fh/y**— ttt>5k»* tt4^ (ItKMl 6, 17). 
[0 0 9 81 

*4 6>i\ ^^«m^7y-»-j»^$n68?jiftiiii5p, 

88^ y ^#-ttli:«ixfcBi««*«*oiHi*«^rtt4: ft 

So 

[0 0 9 9] 
[HB^ffi*ftlR^] 

[H 1 1 «*<0«*»ttt»o«*H-Cfc5. 
50 [H2] a«^w^y y K7*-^-ffl»««^>«» 
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(15) 



9 14 9 0 
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1 K#5>^* • 



2. S^stf— K 

6. *ir9i/3>&y9* 



II] 



[i2] 





4*' UWt- 



[H3] 
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